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tomatic-OA and Control groups.Table 2. Regression Results
Outcome Predictor Standardized
Coefﬁcient (b)
Predictor
p-value
Model
p-value
Model R2
Maximum Terminal
Stance Extension
Angle (deg)
Age -0.22 0.06 0.003 0.2
BMI 0.20 0.07 ——
Speed 0.24 0.03
Group -0.26 0.02
Maximum Terminal
Stance Extension
Moment (%BWxHt)
Age -0.08 0.48 0.020 0.1
BMI -0.06 0.58 ——
Speed 0.15 0.17
Group -0.27 0.02142
CUMULATIVE LOADING OF THE MEDIAL COMPARTMENT OF THE
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OSTEOARTHRITIS
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Purpose: The daily activity considered to have the highest occurrence
of knee joint loading is walking. Various rehabilitative strategies have
been proposed for improving walking and other physical functions of
individuals with knee osteoarthritis (OA). One such strategy uses Tai
Chi Chuan (TCC) as a form of slow, controlled exercise. The purpose of
this study was to provide a preliminary investigation into knee joint
loads experienced during TCC walking compared to normal walking as
performed by individuals with knee OA using knee adduction/abduc-
tion impulse. As opposed to using knee adduction moment, as is
commonly used in clinical settings, using impulse (i.e., the time inte-
gration of knee adduction/abduction moment) provides a cumulative
look at what is happening over the entire stance phase from heel strike
to toe-off.
Methods: This pilot study included four participants with tibiofe-
moral joint OA (age: 56-70 years; K-L grade  2; height ¼ 1.60 ± 0.06
m, weight ¼ 85.3 ± 11.5 kg). While each subject performed trials of
both normal walking and TCC walking, a ten camera VICON motion
capture system (Oxford, UK) was used to track reﬂective markers
placed on the participant’s body. An AMTI force plate was used to
measure ground reaction force during the stance phase of the
walking trials. A traditional inverse dynamics approach was used to
compute knee adduction/abduction moment after which integration
of this variable was then employed to compute impulse (Figure 1).
Impulse was separated into adduction and abduction impulses. Two
Wilcoxon’s Matched Pairs Signed-Ranks Tests (p < .05) were con-
ducted to statistically compare these measures between the normal
walking and TCC walking trials.
Results: The results indicate that normal walking knee adduction
impulse (0.22 ± .08) was signiﬁcantly less (p ¼ .000) than that of TCC
walking (1.29 ± 0.40). The results also indicate that normal walking
knee abduction impulse (0.01 ± 0.01) was signiﬁcantly less (p ¼ .000)
than that of TCC walking (0.29 ± .24).
Conclusions: Considering that normal walking is often troublesome
for individuals with knee OA and that knee adduction and abduction
impulse was greater during TCC walking, caution must be used ifTCC is implemented as a rehabilitative exercise. Since the majority
of knee OA patients experience this condition in the medial com-
partment, it is particularly important for there to be alternative
strategies devoted to lowering the cumulative effect of medial
loading that is evidenced in this study by the large knee adduction
impulse.
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LATERAL WEDGES INDUCE CHANGES IN MUSCLE ACTIVITIES THAT
ARE NOT CORRELATED TO CHANGES IN KNEE ADDUCTION MOMENT
J. Favre y, L. Dalang y, L.C. Pereira y, L. Hoffmann z, B.M. Jolles y. yCtr.
Hosp. Univ. Vaudois (CHUV) and Univ. of Lausanne (UNIL), Lausanne,
Switzerland; zNumo Systems, Dietikon, Switzerland
Purpose: Adding lateral wedges (LW) in regular shoes is a simple
and therefore very attractive intervention for patients with medial
compartment knee osteoarthritis (OA). This intervention is moti-
vated by observations that larger knee adduction moment (KAM)
during walking is associated with faster OA progression and obser-
vations that LW reduce KAM. However, several clinical trials have
failed to report consistent beneﬁt in terms of function or pain for OA
patients using LW, suggesting that there might be other counter-
productive changes in ambulatory mechanics induced by LW.
Changes in muscle activities are particularly interesting because
they can modify the loading environment at the knee (a main factor
in OA progression) independently from what can be detected with
KAM measurements. Surprisingly, while there are numerous studies
on LW, there is a paucity of information regarding their effect on
muscle functions.
This study aimed to compare muscle activities of healthy subjects
walking with and without LW. Speciﬁcally, it was hypothesized that LW
change the amplitude of knee muscle activations and that these
changes are correlated to KAM changes.
Methods: Eight healthy subjects took part in this IRB-approved
study after providing written informed consent (5 males; 26 ± 6
years old; 22 ± 2 kg/m^2). Gait trials were recorded for each subject
wearing neutral frontal-plane stability shoes and 5 full length
LW inserted in the neutral shoes. The ﬁrst peak KAM during stance
was calculated following a standard procedure (BioMove, CA)
using data from a motion capture system and forceplates. Surface
electromyography (EMG) was used to record the activity of the
medial and lateral gastrocnemius (MG & LG), medial and lateral
hamstring (MH & LH), vastus medialis and lateralis (VM & VL) and
rectus fermoris (RF) muscles according to SENIAM. EMG signals
were rectiﬁed by calculation of mean absolute values for windows
of 200 ms, and the maximum amplitude over a complete gait cycle
(stance and swing) was extracted for each muscle. KAM and EMG
variables from three trials were averaged for each subject and
footwear condition. EMG results from one subject were clearly
outliers and were excluded from the statistical analyses. Footwear
conditions were compared using Wilcoxon signed-rank tests and
associations between EMG and KAM variables were quantiﬁed
using Spearman correlations. Signiﬁcance level was set a priori
at 5%.
Results:Walking with LW signiﬁcantly decreased LH and VL maximum
activation by 20% (p< 0.05) and peak KAM by 8% (p< 0.2); see Table 1.
Both LH and VL displayed characteristic patterns with their maximum
amplitude occurring right after heel-strike. Walking speed was similar
with both footwear conditions.
Conclusions: As hypothesized, LW had an effect on knee muscle
activities and the fact that changes occurred around heel strike, a period
of high loading due to the muscle activation necessary to stabilize the
knee during weight acceptance, suggested that LW can affect knee
